JAN. 20. 200:- 3: 1 7 r M 



UN I VAT ION LAW D E P T 



NO. S472 



Application No. 10/602 7 579 

Docket No.2003U014.US 

Reply to Office Action Dated November 01, 2004 

Amendments to the Claims 

This listing of claims -will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1. (Original) A catalyst system comprising: 
one or more polymerization catalysts; and 

an activator comprising one or more heterocyclic nitrogen-containing ligands 
coordinated to a Group 13 atom, wherein the activator is a reaction 
product of one or more alkyl substituted Group 13 atom-containing 
compounds and one or more heterocyclic nitrogen-containing compounds, 
the one or more heterocyclic nitrogen-containing ligands represented by: 



X7 




wherein each substituent X2, X3, X4, X5, X6, and X7 is independently selected 
from the group consisting of hydrogen, chlorine, fluorine, iodine, and bromine. 

2. (Original) The catalyst system of claim 1, wherein X4 is chlorine, fluorine, 
iodine, or bromine and X2, X3, X5, X6 7 and X7 are hydrogen. 

3. (Original) The catalyst system of claim 1, wherein X5 is chlorine, fluorine, 
iodine, or bromine and X2, X3, X4, X6, and X7 are hydrogen. 
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4. (Original) The catalyst system of claim 1, wherein X6 is chlorine, fluorine, 
iodine, or bromine and X2, X3, X4, X5, and X7 are hydrogen. 

5. (Original) The catalyst system of claim 1, wherein both X4 and X5 is chlorine, 
fluorine, iodine, or bromine and X2, X3, X6, and X7 are hydrogen. 

6. (Original) The catalyst system of claim 1, wherein both X5 and X6 are chlorine, 
fluorine, iodine, or bromine, and X2, X3, X4 and X7 are hydrogen, 

7. (Original) The catalyst system of claim 1, wherein the polymerization catalyst 
comprises one or more metallocenes, Group 15-containing compounds, phenoxide 
transition metal compositions, Group 5 or 6 metal imido complexes, bridged 
bis(arylamido) Group 4 compounds, derivatives thereof, or combinations thereof. 

8. (Original) The catalyst system of claim 1 , wherein the Group 13 atom is 
aluminum. 

9. (Original) The catalyst system of claim 1, wherein the Group 13 atom is boron. 

10. (Original) The catalyst system of claim 1, further comprising a support material. 

11. (Original) The catalyst system of claim 1, further comprising a support material 
that comprises silica. 

12. (Currently amended) The catalyst system of claim 1, further comprising a support 
material treated with an aluminoxane or an alkyl aluminum compound such that 
the support comprises aluminum alkyl s alkyl g roups bonded thereto. 

13. (Original) A catalyst system comprising: 
one or more polymerization catalysts; and 
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an activator comprising one or more heterocyclic nitrogen-containing ligands 
coordinated to an aluminum atom, wherein the activator is a reaction 
product of one or more alkyl substituted aluminum-containing compounds 
and one or more heterocyclic nitrogen-containing compounds, the one or 
more heterocyclic nitrogen-containing ligands represented by: 



X7 




wherein each substituent X2, X3, X4, X5, X6, and X7 is independently selected 
from the group consisting of hydrogen, chlorine, fluorine, iodine, and bromine. 

14. (Original) The catalyst system of claim 13, wherein each substituent X2, X3, X4 
and X7 is hydrogen and X5 and X6 are independently selected from the group 
consisting of hydrogen, chlorine, fluorine, iodine, and bromine 

15. (Currently amended) The catalyst system of claim 13, further comprising a 
support material treated with an aluminoxane or an alkyl aluminum compound 
such that the support comprises aluminum alkyls alkvls gr oups bonded thereto. 

16. (Original) The catalyst system of claim 13, wherein the polymerization catalyst 
comprises one or more metallocenes, Group 15-containing compounds, phenoxide 
transition metal compositions, Group 5 or 6 metal imido complexes, bridged 
bis(arylamido) Group 4 compounds, derivatives thereof, or combinations thereof. 

17. (Currently amended) A catalyst system comprising: 
one or more polymerization catalysts; 

at least one activator; and 
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a support material treated with an aluminoxane or an alkyl aluminum compound 
such that the support comprises aluminum alkyl s alkyl g roups bonded 
thereto; 

wherein the activator is represented by one of the following formulas: 



wherein M is aluminum, O is oxygen, and (JY) is a heterocyclic nitrogen- 
containing ligand represented by: 



wherein each substituent X2, X3, X4, X5, X6, and X7 is independently selected 
from the group consisting of hydrogen, chlorine, fluorine, iodine, and 
bromine; 

wherein n is 1 or 2 in formula (a); n is 2 in formula (b); and n is an number from 

1 to 1,000 in formula (c); 
wherein m is a number from 1 to 10; 

wherein x + y = the valence of M in formula (a); x + y = the valence of M - 1 in 

formula (b); and x + y = valence of M - 2 in formula (c); and 
wherein each R f is a substituent group bonded to M. 

18. (Currently amended) The catalyst system of claim 17, wherein each R is 
independently selected from the group consisting of methvL ethvL propyl, butvh 
pentvL hexvh cvclopentvL cvclohexvL and isomers thereo f hvdroeon, linear or 
branch e d alkyl radical s , - linear or branch e d alkonyl radicals, linear or branched 



(a) (R' x M(JY)y) n 

(b) [((JY)y R' x )n M-O-M ((R' x (JY) y ) n ] : 

(c) (OMR' x (JY)y)n 



Im 



or 



or 



X7 
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allcynyl ra 4 ioola, oyoloolkyl radicals, aryl radicals, acyl radical s, o ro yl radicals, 
alkoxy radicals, aryloxy radicals, alkylthio radicals, dialkylamino radi ft ftk ; 
alkoxycarbonyl rad k xais, aryloxycarbonyl radicals, carbamoyl - ■ radical s , alkyl 
radicals, dialkyl radicals, carbamoyl radical s , aoyloxy radicals, acylamino 
radicals, oroylomino radicals, straight - a l kylono - radicals, branched allcylono 
radicals, cyclic alkyl e no radicals, derivativ e s thereof, and combinations th e reof , 

19. (Currently amended) The catalyst system of claim 17, wherein each R' is bonded 
to the support material and id independently selected from the group consisting of 
hydrog e n, linear or branched alkyl radicals, lin e ar or branohed - alk e nyl radicals, 
linear or branch e d alkynyl radicals., eyoloalkyl radioals, aryl radicals, acyl 
radicals, aroyl radio alo, alkoxy radicals, aryloxy radicals, alkylthio radicals, 
di alkylamin o — radicals, — aUcoxycorbonyl — radical s ? — aryloxyoarbonyl — radicak ; 
carbamoyl radicals, alkyl radicals, dialkyl radioals, carbamoyl radicals, aoyloxy 
radioals, acylamino radicals, aroylamino radicals, straight alkyl e n e radical s , - 
branched allcylon e radicals, cyclic allcylono rodioals, derivatives thereof, and 
combinations thoroof . 

20. (Original) The catalyst system of claim 17, wherein each substituent X2, X3, X4 
and X7 is hydrogen, and X5 and X6 are independently selected from the group 
consisting of hydrogen, chlorine, fluorine, iodine, and bromine 

2L (Original) The catalyst system of claim 1, wherein the heterocyclic nitrogen- 
containing ligand is selected from the group consisting of 4-bromoindole, 4- 
chloroindole, 4-fluoroindole, 5-bromoindole, 5-chloroindole, 5-fluoroindole, 
4,5,6,7-tetrafluoroindole, 2-roethylindole, and 3-methyIindole. 

22-24 (Cancelled) 
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